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Abstract 
Ageing is a global phenomenon that in the last decades has led to a significant inversion of the ageing pyramid in the developed 
societies. This fact has been introducing deep changes in societies leading to increase attention towards seniors’ concerns and needs 
and has leverage the appearance of multiple gerontechnologies. In this context television as an enabler technology is a promising 
option for the elderly, enabling to serve this population segment through features such as distance help, support of services that 
promote social interaction or provision of medical information. Despite the important investments that have been done by the State 
for the dissemination of such services, the existent technical solutions are mostly web-based, implying a "pull-oriented" activity 
rather than the "push-oriented" informative dynamic that most seniors are familiarized. In this paper we discuss the key set of 
features of an iTV application, aiming to enrich the television experience with interleaved informative content personalized to the 
user’s profile. Also a special attention is given to the state of the art in the field of gerontechnologies enabled by interactive 
television systems in order to identify the gaps in features related with public and social services information spreading. 
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1. Introduction 
Nowadays the aging of developed societies is leading to an inversion of the ageing pyramid. In Portugal elderly 
population is increasing consistently as confirmed by the Portuguese National Institute of Statistics [6] with the number 
of people over 65 years old being higher than children under 14. Concerned with this deviation, different stakeholders 
are increasing their attention to senior’s concerns and needs and developing multiple gerontechnologies. Many of these 
technologies intend to promote senior’s quality of life by increasing the feeling of belonging to a community, enlarging 
their social networks and improving the well-being and literacy levels, as it will be showed in the next section of this 
paper. Despite not being a gerontechnology per si, television has an interesting potential in this purpose. Actually, TV 
has been, not only an enhancer of information acquisition, but also one of the main agents of socialization, by 
promoting conversations between people. In addition, and because the television is the nearest technology for elderly 
(Portuguese elderly spend more than 21 hours per week in front of their TV sets) [25], it can be an important 
technological device to serve this population segment, through features such as distance helping, support of services 
that promote social interaction on collective viewing, provision of medical information or information dissemination 
about public services. There are some examples of approaches to publicize this type of information, but most of them 
imply that the user search for the information (a "pull-oriented" activity from the user's perspective) rather than simply 
get that information, in a "push-oriented" dynamic that most of seniors would probably prefer. In the current scope, 
the elderly are commonly in a disadvantaged position for not knowing how to have access to public services or which 
sort of assistances they can benefit from (e.g. medication discounts, medical appointments, etc.). This usually leads to 
a high informational dependence of their caregivers’ network. In the light of the aforementioned context, in this paper 
we aim to discuss the set of features of an iTV application targeted to the Portuguese senior population, taking in 
consideration their specific issues, needs and expectations in the use of public services, like the public social security 
and tax office. Considering this scenario we propose to develop an interactive television (iTV) platform (+TV4E) that 
should allow the enrichment of the television experience, by interleaving the normal broadcast with informative spots 
related to public and social services edited accordingly to the user’s profile (age, geographic localization, clinical 
condition, etc.). To exemplify the central idea of the solution, one can consider the following use case centered on a 
change on the incomes tax system (e.g. people over 66 years old become eligible for a discount by delivering a 
declaration). The information about this event will trigger a system responsible for the automatic creation of a brief 
video spot explaining the actual changes in the tax system, that will be sent to seniors viewers while they watch TV in 
the following way: a) over the TV content a warning message appears stating that an informative content (the brief 
video spot) will be presented shortly; b) if the user does not cancel this content presentation, that is to say, if he does 
not press a special key in their remote control to cancel the forthcoming information content, the current TV broadcast 
will be paused and temporarily replaced by the informative video spot. This functional dynamic has some similarities 
with the Radio Data System (RDS) [23] although with differences in: i) the media support (in this case the TV set); ii) 
the context aware nature of the service, since the informative contents are adjusted to the user’s profile and informative 
needs; and iii) the continuous flow of the experience (since the TV program is resumed just after the end of the 
informative video spot - at the exact moment where it was interrupted).  
2. State of the art 
The falling of birth rate and increasing life expectancy of populations is an unavoidable phenomenon in today’s 
developed societies. The socio-demographic implications and changes in the lives of individuals resulting from the 
aging process [5, 29] – often associated to financial difficulties, loneliness and isolation from younger generations [18] 
– brought up new concerns regarding the role of seniors in the XXI century society. The “third age” is no longer 
considered as a euphemism for loneliness. It now comprises personal fulfillment, development of new life habits and 
a bigger investment in time spent with family and friends [27], while “quality of life” becomes a concept that 
overcomes the physical and cognitive well-being and extends to the maintenance of social relationships, autonomy 
and functional capacity [30, 23]. It is important for seniors to have the opportunity to engage in pleasant activities and 
to interact with others in a regular basis [12]. The use of Information and Communication Technologies (ICT) by 
seniors can bring improvements to their quality of life, namely in terms of autonomy [11]. In this context several 
projects were developed in order to foster the creation of online communities and to provide seniors regular 
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opportunities to interact with others. In the Portuguese context, the SEDUCE project [12], aimed to assess the impact 
of the use of ICT in older adults’ emotional variables. The “European Year of Active Ageing and Solidarity Between 
Generations 2012” Portuguese action plan, developed online communities to be used for individuals aged over 50, 
being the following projects aligned to this scope: “IdadeMaior” and “TIO” – Terceira Idade Online”. Other initiatives, 
either nationally or locally promoted, are being developed in order to provide a stronger connection between seniors 
and the community through ICT, thus reducing isolation and providing the extension of their social support networks 
[12, 18, 14]. Most digital interfaces were not designed taking in consideration the sensory, physical and cognitive 
constraints of seniors [13, 22]. Physical challenges to using technology, skeptical attitudes regarding the benefits of 
technology, complex security settings and even the complexity of basic online services related with social security, 
finances, or health services emerge as potentially dissuasion factors for the use of ICT by seniors. In some extent, this 
situation may contribute for the seniors’ info-exclusion [29]. When working on strategies designed to promote the 
access of information by seniors, it is important to understand them and be aware of their information consumption 
habits. In Portugal, 99% of the Portuguese households have television, with seniors watching around 21 hours of 
television per week [25]. In this scenario, television appears as an excellent intermediary familiar device between 
services and the older population, easing the difficulties related with dealing with technology. 
Interactive Television (iTV) has a great potential to provide seniors with access to information, health and 
well-being services in their own homes [3]. In Germany, the “SmartSenior” project designed and implemented smart 
services for seniors that were integrated in the home TV and media system, in order to help them in their everyday 
lives. In the health field, in the scope of eCAALYX project [10], it was developed a TV-based interface for patients 
to keep track of their health conditions and to promote interaction between the seniors and caregiver’s networks. Also 
in the health field, the CogKnow project [6] aimed to help seniors with Alzheimer through prototypes that included 
audio and visual reminders and guidance messages on TV. In the safety field, the T-Asisto project (Spain) [19] 
integrated tele-assistance services with television using DTT technology; it was possible to receive alerts from gas, 
smoke, fire, movement sensors; and to detect emergency calls from the users. In Portugal, the team of 
“iDTVSaúde/iDTV-Health” project [8] [2] developed an application – also available through smartphone – for seniors, 
where they can create an individual profile and access videos about diabetes, local hospitals, how to live with the 
disease. In a study conducted by Batista et al. [2], the research team found out that when presented through television, 
the application had a higher rate of acceptation by seniors. In this framework is worth to refer the “iNeighbour TV” 
project, where it was developed and tested in a field trial an iTV application to trigger medication reminders; to enable 
social interaction over the TV content; and to access information regarding services such as pharmacies, weather and 
community events [1]. The relevance to stress the “iNeighbour TV” comes from the fact that it succeeded in 
implementing an iTV application with a smooth integration with the reception of TV programs. As it will be seen, this 
is a key differentiator factor. Despite all these efforts to enhance the life quality of elderly throughout iTV, there are a 
few projects using iTV applications to inform about social and public services. 
The governmental entity responsible for the taxes processes in Portugal (Autoridade Tributária e Aduaneira) 
released in YouTube some videos to explain how to fill in the taxes forms. Nevertheless, these videos where build in 
a hermetic language and they are only accessible throughout YouTube platform. Also Portuguese companies 
“Montepio Bank” and “UWU Solutions” created videos about how to build taxes declaration in Portugal. Despite these 
efforts, elderly have to search for the information in the Internet, and very frequently they do not know how to get it. 
In this context, a push-oriented approach is much more effective than a pull-oriented one. 
3. Research problem and motivation 
Portugal, like other developed countries, has an increasingly ageing population. Additionally, the Portuguese senior 
population in average has low literacy and is very dependent from their caregivers [5]. These problems lead to other 
difficulties, such as the access to information of specific domains like public and social services. Due to physiological 
and cognitive effects of ageing, providing an efficient way for the elderly access this type of services is not an easy 
mission. As mentioned before, the use of information and communication technologies by seniors may carry some 
improvements in their quality of life. Television, in particular, has the potential to increase wellbeing and literacy 
levels. For this reason it also offers attractive opportunities for the provision of information related to social and public 
services, helping to solve the explained problem. Actually, projects and initiatives in this research area are essentially 
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centered on network communities and health applications; opening up an interesting opportunity to research how an 
iTV solution can be developed to inform seniors about social and public services assisting them to manage their 
financial and social dynamics. This iTV application can run on set-top boxes and be based on a push-oriented approach, 
interleaving informative contents (about public and social services) with the television content. These informative 
contents should consist of a combination of several types of media (sound, video and text) and they should be built 
considering the user's profile. As we aim to maintain the continuous flow of the TV experience, the functional dynamic 
of the system should be based on the following steps(Figure 1): i) based on the user’s profile an AV content building 
(AVCB) module selects (from different sources of information) what is new and relevant to be notified; ii) the AVCB 
module automatically creates an informative video spot; iii) the iTV application generates a subtle message displayed 
over the TV image notifying the user that an informative video spot is going to appear after x (5 to 10) seconds – in 
addition the message also warns the user that he can avoid the video spot by simply pressing a dedicated key in his 
remote; iv) if the user do not take any action, after the announced period the TV content is replaced by the informative 
video spot; v) when this reaches its end, the TV content is resumed - right at the exact moment where it was interrupted. 
In addition to the information displayed on the TV set, the iTV application should have the ability to allow the senior 
to receive additional content on the same topics through other platforms or services, for example via e-mail. As 
identified in state of the art section, a research study in Portugal, in this area, will have a great potential, since there is 
a growing number of older people and there is a need for the construction and implementation of social policy measures 
appropriate to the resolution of the problems and difficulties of this group. Currently this fact gains particular relevance 
because in Portugal these practices are not sufficient, and there is a lack of a true consolidation of institutional practices 
centered in the elderly and in their social, economic and familiar background. Related to this situation, the elderly are 
the segment of population who watches more television considering the act of watching TV their main leisure practice.  
4. +TV4E: Interactive Television as a support to push information about social services to the elderly 
As mentioned before, senior citizens bring to any ICT project several demanding challenges. In this scenario, the 
development of an iTV-based solution provides advantages, by using a well-known (to seniors) media device that may 
support elders to remain active and/on in their community. Considering this fact, iTV can work as a basis for the 
development of an information platform about public and social services, which promotes a better understanding of 
such services by the senior population. +TV4E is a project proposal that intents to take advantage of the proximity 
between elderly and TV to deliver information about public and social services in a “push oriented” approach. Figure 
1 depicts a generic solution architecture. As it is possible to understand from the figure, in the development stage of 
this architecture, a set of technological and societal challenges will arise. First, it is necessary to develop a script able 
Fig. 1. Content construction and delivery 
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to collect information about social and public services. This script should be able to collect data from governmental 
sites and build a TV video content to be delivered to elderly (Figure 1). The development of this script will have to 
consider: 1) guidelines to build AV content related with social services tuned to the elderly; 2) a technical solution to 
gather user’s profile information in order to create adjusted content; 3) a technical solution to perceive if elderly users 
see the AV content in order to adjust new content creation. From studies like [9,14,27,32] the development team can 
get important clues about how this script would be build. Along with the solution for the script of content creation it 
is necessary to define which technology should be used to deliver the AV content. As depicted in Figure 1 it is 
necessary to have an IP connection to carry the content about public and social services to each user. Thus, it is required 
users to have a set-top box with an IP connection that decodes “Digital Video Broadcasting –Terrestrial” or “Hybrid 
Broadcast Broadband TV” or an IPTV broadcast and store the AV content and user’s selections. To get the solution 
to this issue it is necessary to make a detailed study about TV broadcasting in Portugal and understand senior 
population needs. The IP connection between Set-top boxes and +TV4E content creation infrastructure will allow to 
enhance the content creation, like adjusting it to the user’s profile. To solve the identified problems +TV4E research 
work should be conducted in order to achieve the following outcomes: i) a detailed report specifying the problems of 
the Portuguese senior population relating to public and social services access; ii) a set of guidelines for designing 
informative iTV applications about public and social services (e.g.: the best way to interpolate informative contents, 
the frequency for the transmission of TV contents interruption, etc.); iii) a set of guidelines for presenting the 
informative contents about social and public services (e.g.: the best format and/or the best format combinations -audio, 
video and text - to deliver this type of contents through TV, etc.); iv) a fully functional iTV application, targeted to 
seniors, for delivery information about social and public services, which meets the created reports and guidelines; and 
v) a research field trial to understand the effectiveness of the platform, and, if possible, enhance it.  
5. Final remarks 
The main goals of the project, detailed in this paper, seems to be in line with the concerns that rises from the 
evolution of ageing of the developed countries. The proximity that seniors have to the TV set can be used as catalyser 
of system usage thus contributing for the promotion of quality of life of this target audience. Being the project goals 
achieved, it is worth to say that Portuguese seniors will have the opportunity to be better informed about, for example 
the public services that they can use, changes in taxes formulas, how to access to home of elders, etc., as the iTV 
platform will allow them to be informed in real time. This information will be sent to seniors while they watch TV in 
a graphical overlay (a warning appears stating that an informative content will shortly be presented). The user can 
cancel this content presentation, but if the user does not press a dedicated remote control key, it will appear replacing 
the television content for a few moments. As it is possible to see from the state of the art analysis, the project concept 
is completely new in the national and international iTV panorama, as it is supported in the concept of a push system 
that informs seniors, enhancing the possibility of this target audience to stay informed. The research team considers 
that this iTV platform will be an important tool to empower seniors, helping to integrate them into a more inclusive 
and informed society. The technical problem addressed in this project is somehow easy to solve, being the main issues 
related with the automatic construction of personalized audio-visual content and the way it can be delivered to the 
senior viewers.  
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